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Two phosphoglucoisomerase isozyme genes from Bacillus stearothermophilus
have been cloned in E.coli (1) and sequenced with the Sanger method (2). The
EcdRI-Pst]l fragment containing the pgiB gene is 1866 bp in length. An open
reading frame, starting from a Met codon at position 453 preceeded by a
ribosome binding site, AGAAAGGAG ( G 19.4 kcal/mol) (3), codes for a protein
of 445 amino acids (MW 50120). The EcdRI-Pvull-Pvull fragment containing the
pgiA gene is 1822 bp in length. An open reading frame starting from a Met
codon at position 95 preceeded by a ribosome binding site, GGAGG ( G 14.4
kcal/mol) codes for a protein of 449 amino acids (MW 50337). The spacing
between the -35 region and the -10 region, between the ribosome binding sites
and the initiation codon and the G of ribosome binding site conform to
previous reports (4, 5, 6). The G+C% of pgiA and peiB are 43.2% and 40.7%, and
the G+C% of the third base of the codons of pgidA and pgiB are 40.7% and 35.4%
respectively. This finding together with the report on the bgaB gene (4) seems
to be not consistent with the speculation of Barstow, et al. (7).

The homology between the nucleotide sequences of the two isomerase genes
is 66% and the homology between the deduced amino acid sequences of the two
isomerases is 69%. In the following figure the A and B before the nucleotide
sequences represent pgiA or pgiB and * represents the amino acid of
PGIB homologous to that of PGIA.

B 1 TPAAGATTATGACTATGAAAAAGTTGCAAGAGTGTGGAATAATGCTTCGCTPATTCOTTCATGGCTCATOGAA TAACAGAACGCOCATTTTCAARAGATGCAAAATTAGAGGAAATCAA
B 121 AGGAATTATGTATICTTCOGGTGAAGGGAAATOGACAGTCGAAACGOCTTTAGATCTACAAMCTOCCACTCCTGTCATOGCCATGTCCTTATTGATOCGGTATCOTTCATTAGAAAACGA
B 241 TACATTTACAGOCAAAGTGGTACCAGCTCTACGCAACGAATTTOO0GGACA TCTCTAGAAAAMYGAGAAGAA TAACORTTATAAGCA TTTGAMGCATCTCCAGAMAAACTTTTA

AT rich region -35 region =10 region

A 1 AATICOTTTACACGATAGCOC0CoA AT IO TICTGA TG ICLTTAAMGTC AAAMGOGAAAACATTTTCTTTGRAGG CGAGCGTATGACACATATICCTTTOGACTATIC
-35 region -10 region 0 METMhrHis leArgPhedsyTyrier

B 361 AGGAAATAACATAAAATCOOCTTICAGACTTAAGGTOCAMAATGATCAAPGGACATOACACCAAAATTOGAMGAGMAGGIGACTCTTATATOOCT  ATCTCYTTIGATTACTC
0 METAla $8ert ¢ t 8

A 121 AAAAGCATTATOGTTCTTTO0CGAACATGAGCTTACATATTTO0GCGATOCCCTGAAAGTTOCTCACCATTOCCTTCATGAAAAAACCGGAGTO00CAATGATTTTTTAGGCTGGCTTGA
LysAlaleuSerPhePheGlyGlullisGluleuThr TyrleudrghspAlaVallysValAlalishi s3erieullisGlulysThrGly¥alGlyAsnAspPheleuGlyTrpleulsp
B 476 TAATGCATTACCATTTATGCAAGAGAATGAACTAGATTATTTAAGCGAATTTGTAAAAGCAGCTCATCATATOCTTCATGAAAGGAAAGGTCCAGGATCOGATTTTCTCOGTTGOGTTGA
At SProtMetGlnSAsms SAspt SSerClubhe 8 SAlas & SMets ¢ SirglystPro88ers 8 & 8 tVal

A 241 TTTCCCGGYGAATTATGACAAAGAAGAATTTOOCOGCATTCAAAAAGCGGCCGCAAAAATTCAAGCOGATICOGACGTATTATTAGTCATCOGAA TOGGO0GTTOGTATTTGGGAGCGCG
LeuProValAsnTyrAsplysGluGluPheAladrg[leGlalysAlaAladlalysI]eGlnAlsAspSerdspValleulenValIleGlyl1eGlyGlySer TyrLeuGl yAladrg
B 59 TTGGOCGATCCGCTATGATAAAAACGAATTTTCGCGAATCAAACAAGCTOCTGAAAGAATCO0GAATCATTCAGACGCTCTTCTCGTGATCOGCATIGGCGGATCTTATTTGOGTGCAAG
Trpslledrg® ¢ St S8 Slipetln® SClulrg SArghsnBis 8 SAla*Val® 8 8 8 £ 8 8 8 8 8 88

A 361 TGCAGCGATCGAAATGCTTCATCATTCGTTTTATAATCCGCTICCGAAAGAAAAACGAAATACGCCGCAAA TCATTTTCGTOGGCAACAACATTAGTTCGACA TACATGAAMGAAGTAAT
AlaflalleGluletLeolsHisSerPhetyrhsnAlaleuProlysGlulyshrgAsnThrProGinIlel 1ePheValGlyAsndsnl leSerSerThrTyriietLysGluvaliet

B 616 GGCOGCTATTGAAGCATTATCCCATACCTTICATAACCAMATG  AACGAT ACGACA  CAAATTTATTTTOCTOGTCAGAATATCAGTTCTACTTATATCICICATTTATT
$ 8 8 tAlatBer Tt lis§ GlaMet Asndsp firt t ShrsAlasGlns 8 ¢ ¢ 8 8 IleSerflisleulen
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A 481 GGACTTACTTGAAGGAAAAGATTTCTCGATTAACCTTATTTCTAAATCCGGAACGACGACAGAACCAGCTATTGCGTTCCCTATTTTCCOTAAGCTTTTGRAAGAAAAATACGGGAAAGA
AspleuleuGluGlyLysAspPheSerIleAsnVallleSerLysSerGlyThrThrThrGluProAlalleAlaPheArgliePheArgLysleuleuCluGluLyeTyrGlylysClu
B 824 AGATGTATTAGAAGGCAAAGATCTGTCTATCAATCTCATTTCTAAATOGOGAACAACGACAGAGOCTGCCATCCTTTCOGCATTTTCCGTGATTACATGGAGAAGAAATATGGAANAGA
SVals 8 8 8 Sleus & 8 8 8 8 8 ¢ 8 2 8 8 8 8 8 8 8 8 8 8 8 Shgplyrilet S lyst & & ¢ 8

A 601 AGAAGCGCGCAAACGTATTTATGCGACAACAGACCGGOCOCGCGGCGCATTAAAAACACTTOCGACGGCGGAAGGATATGAAACGTTTATCATICOGGACGATGTCGOC0GCCOTTATIC
GluAlaArgLysArg[leTyrAlaThrThrAspArghlaArgGlyAlaleulysTheleuAlathrAlaGluGlytyrGluThrPhel lelleProAspAspValGlyGlyArgTyrSer
B 944 GGAAGCAAGAAAACGGATTTACGTTACTACTGACCGAACAAAAGGAGCATTAAAAAAGCTCGCCGATCAAGAAGGATATGAAACGTTCGTTATTCOGGATAACATAGGCGGGAGATATIC
$ 88 8 8 8 tValt 8 8 SThelygs 8 8 SLyed SApln® 8 & 8 8 SVals 8 famlles £ 8 8 8

A 121 TCTATTAACTGCGGTAGGGCTTCTTCOGATCGCGCTAAGCOGOOCAAACA TCGAAGAAATGATGAAAGGOGCAGCGCAAGCGCGCGAAGACTTTAGCAGCTCAGAACTCGAAGAGAACGC
ValleuThrAlaValGlyleuleuProlleAlaValSerGlyAlaAsnileGluGluMetMetLysGlyAlaAlaGlnAlaArgGluAspPheSerSerSerGluleuGluGluAsnAla
B 1064 TGTGCTGACAGCAGTTGOGCTATTACCAATCGCTGTAGCTGGACTGAATATTGACCGAATGATGGAAGGGGCAGCATCAGCATATCATAAATATAATAATCOCGATCTTTTAACCAATGA
$ 8888ttt s 88 shlatlent thsphrgs $Glus 8 3 Ser & TyrHisLysTyrAsnAsnProdsp ¢ Leuthr & Glu

A 841 TOCTTATCAATATCCGGCGATTOGGAACATTTTATATAACAAAGGAAAAACGATTGAACTGCTCATTAACTATGAACCTGOGCTGCAA TATTTTGCGGAA TOGTGGAAACAGCTGTTTGG
AlaTyrGlnTyrAlaAlalleArgAsnlleleutyrAsnLysClyLysThrIleGluleuleal leAsnTyrGluProAlaleulnTyrPheAlaGlutrptrplysGlnleuPheGly
B 1184 GAGYTATCAGTATCCCGCTGTACGAAATATTCTCTACCGTAAAGGCAAAGCGATCGAATTATTGGTTAATTATGAGCCATCCCTTCATTATGTATCCGAGTGCTGGAAACAGCTGTTTGE
Sert t 8 8 tVals & & ¢ SArgt 8 SAlat & 8 SVals 8 8 S8erHigtValfers ¢ 8 8 88 18

A 961 CGAAAGTGAAGCGAAAGATCAAAAAGOGATTTTCCCTGCATCGGOCAACTTCTCGACTGACCTICATTCATTAGGGCAA TATATCCAAGAAGGACGOOGCGATTTGTTTGAAACGGTATT
GluSerCluGlylysAspGlaLysGlyllePheProAlaSerAlaAsnPheSerThrAspleutiisBerleuGl yGIntyrIleGlnGluGl yArgArgAspleuPheGluThrValleu
B 1304 AGAAAGTGAAGGGAAAGATCAGAAAGGACTCTTTCCTGCATCCGTTGACTTTACAACAGATTTACATTCCATGGGGCAA TACGTTCAGGAAGGCCGACGCAATC TGATCGAAACAGTGCT
£ 38 888 88 Seut &8 SValAsptThrs & 8 8 SMets 8 tVals 8 & 8 & 8 $Jlet $ &8

A 1081 GAAAGTCGAAAAACOGOGCCATGATTTAGTTATTGAAGCAGAAGAAAACGATTTAGATGGACTGAACTATTTOGCAGGAAAAACGGTTGATTTTGTCAATACGAAGGCCTTTGAAGGAAC
LysValCluLysProArgHisAspleuVallleGluAlaGluGluAsnAspleudspClyleudsnTyrleuAlaGlyLysThrValAspPheValAsnThrLyeAlaPheGluGl yThr
B 1424 GCATGTCAAGAAACCGCAAATCGAACTGACGATTCAAGAAGATCCAGAAAATATCGATGGATTCAATTTCTTGOCCGGTAAAACGCTGGATGAAGTAAACARAAAGGCTTTTCAAGGCAC
HBis ¢ Lys ¢ 8 GlnIleGlu 8 Thr # GlnGluAspProGlusnIle ¢+ & & S Phes 8 & & S[eusClus SLyst & 8Glnt 3

A 1201 GOTTCTTGOCCATACGGATGGCGGAGTGCCGAATTTAGTGATTACCCTTC0GGAACTAAATGAATATACGTTTGGCTATCTCGTCTATTTCTTTGAAAAAGCGTGTGCGATGAGCGGTTA
LeuleuAlalisThrAspGlyClyValProAsnleuVal IleTheLeuProCluleudsnGluTyr ThePheGlyTyrLeuVal TyrPhePheGlulysAlaCysAlaNetSerGlyTyr
B 1544 GCTATTAGCACATGTAGACGGTGGAGTGCCTAACTTAATTGTTGAACTGGATCAAATGAA TGAATACACCTTTGGTGAAA TGGTATACTTCTTCGAAAAAGCTTGCGGCATCAGCGGTCA
t ¢t tValt & ¢ ¢t 8 8 tQleValGlusAspsMet s 8 8 8 8 SGluMet s & 8 8 8 8 8 $Glylle® ¢ His

A 1321 CTTGTTAGGGGTAAATCCATTTGACCAGCCAGGGGTAGAAGCGTATAAAGTCAACATGTTTGOGCTTTTAGGCAAACCTGGATATGAAGAGAAAAAAGCAGAACTTGAAAAGCGATTAAA
LeuLeuGlyValAsnProPheAspGlnProGlyValGlulaTyrLysValAsnMetPheAlaleuleuGlyLyeProGlyTyrGluGlulysLyeAlaGluleuGlulysArgleulys
B 1664 TTTACTCGGTGTGAATCCGTTIGATCAGCCGOGAGTOGAAGCATACAAGAANAATATGTTTGCCTTACTIGCCAAACCGOGTTTTGAAGATGAAAAAGCGGCTCTCATGAAACGGTTATC
$ 438888888828 88 Shygt 88 88 2 8 88 SPheSAgpClud SAlasMet® & & 8er
R R
A 1441 ATAATAMGAAGOOCTYTOCTTATOGAGAGCCTTTTTICATGGOCATAAA TAA TCGTTTTGGAAATATGGOGTGTAA TTCCTCTTTATICTAGTTTTTIGCGCTTTATTTIGGCAATCAGS
B 1784 TAAATAACGTTTTCTTACTCGATATCATGGCTATCTTGAAATGTGACTCTACATCTARACTACCTGTTTTCCTGAACTCTGCA

Lys
A 1561 AGCAATAATACAAGAAATACACGGTGTCATTAAGTAGTGTTTTCCATACATGAACTICCTTCTCTAACGCACATTAATAAA TGCTOGAAAAGAAAATTTTTTCGAGCGCAAGOGAAATCC
A 1681 GAAAAGAGGAGTGTACAGATCATGAACCGTCTATTTAATTTTGGGAGTAATAGAGGAATGTGGAATCAGTTATTGOGCTTAACAGGACGCCGAAGCART AACAACGCCATATOGACTATA
A 1801 TTGGCOCTGOGAATTGCCGCAG
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